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(54) PRODUCTION OF POLYARYLENE SULFIDE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for producing a polyarylene sulfide, capable of 
carrying out reduction of cost accompanied by recovery and purification treatments of an 
organic amide solvent after finishing polymerization reaction and excellent in mechanical 
strength, melt stability, moldability, or the like. 

SOLUTION: This method for producing a polyarylene sulfide comprises (A) a process for heating 
a mixture containing an organic amide solvent, an alkali metal sulfide and a dihalo-aromatic 
compound to react the alkali metal sulfide with the dihalo-aromatic compound, and adding water 
to the reaction system at a desired point of time from starting of the reaction to finishing of the 
reaction so that water enough to form separated state of liquid-liquid phase comprising 
condensed phase and diluted phase of produced polymer exists during reaction, and continuing 
heating reaction until the reaction is finished and (B) a process for evaporating or distilling the 
organic amide solvent from the reaction mixture comprising the organic amide solvent, produced 
polymer, water and an alkali metal halide produced as a by-product to recover the organic 
amide solvent, in a method for producing a polyarylene sulfide by reacting an alkali metal sulfide 
with a dihaloaromatic compound in an organic amide solvent. 
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(54) C3B9i<D£$M #UTU— KOttftStfe 



(57) 

*/U7^f KSrSI3t-t5*&(-*5^T, (A) ^ K 

»Mia»bSjiiiiTtt*"cowi©jSfa«)ftjS-e, s&^ft 

Ifc^T?. SlS*T*-CliP»Ki£:tr« 
gte*. -?: LT, (B) t«7 5 KffK. 

£)£#!) -r-, *- Rt/»J47/u*!i&JR^7-f K«rgr 
#t5S**AW>e>,' «7$ KSMEfciSSifcttl 
{g^-ttTleHK-fa&IilSr^tf C £#$£1-5* U 7 
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mm 1 1 *«r $ mmx\ 7>vn y mmt 

3*7 4 K«r»jS1-5*fet*5i'^T. (A) Iil7 5 K 
SMI. 7A-*!J&WKfc». Xtf^M3»#K{k^*S: 

*©*£#££-£> *v»-e. RJfi»T*-«MI&EJS*Ji 10 
*LT, (B) RJS^Tft. Wit 7 $ K»«. 

es-rcnuK-i-S'S-igSrStf r t zmk-tztfV 7 

[M**2] ffitSttXa (B) ©*. (O 
^**»e>©*fltigiR«t*ff1-54**!J^-i:BJ4T 

/l^y&JR'^f KSrlfcSU *LT, (D) *ftH© 
Sii^y ^-*Wli-54na*:Se>K^trlll**lB 20 

[1***3] ft*IS (D) ©ft, (E) 
-fcHMOSLT, *"y v-©&gl!&g£lt*£-t!:3Ig 
£ $ 5> fcStf »#* 2 iE«©Kii£fe, 

[ffl#S4] Kftlg (A) KlB^T. RfcMteSL 
vvn b ^#K^^^©te^** s 5 0-9 8 *A>%©f&B 

l4V»L3©v^-fni4»lSI-E«©8!ii*ft. 30 
[11*95] flMKmiRXa (B) c*sv*-C. fr*7$ 
K«PiC©lH|i|5lfc3fe4oT, R£iR£*Js&»e>, 
-»©*«rS8*4tttjSeS*Tl»±-r5IgSrE«1- 
5«*JS 1 ii/>L4 ©l^f 1 SHE<ft©KJt.*S. 

[ii*ii6] ggiaaxa (b) wavers mrt. 

5©V^-f4i^>Ui^ffitt©Mii*a. 

IM*iI7] iftiig (e) njs^r. 1 scca 
±, #y^-©»j!£**©fR*&«fia-i?. K*©#£T 
tfRffiat5»*«3Ett©«Bi*fc 40 

[W*«8] fi^ais (e> t*sv^r, ?a«3 1 o 
t, Hffas 1 2 o o/»-ea*Lfc#y v-©SIM* 

SSr, v-©»|MiS«©i. 3fStt±©±#* 

[f»#«9l K£I?S (A) fcfc^T. 

( 1 ) fflSlg : ffc^TA-* 'J &JSfiSt<fc$> 1 */HSfc 
19 0. 5-2. 0*A-©2M ? #£1"5#li£t\ 18 0- 
2 3 5 t C^mfi$5HrtT*5:fSSrffoT < i/^o^mt 
£-0)©teft:$5 0-9 8*/i'%T*7'U'^!J^-Sr4fi£^ 

■s, &<^t\ so 
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(2) ttSXS : S^XAK. tti&*7**yAMM: 
ftl^fc^. 0*/HgiS. 10. 0*/HUT©* 
^#Si-5ttl6t/j:5 1 J:5t*S:j6ai-f5ti:tt. 2 

4 5-2 9 0*C©ta««HrtK:#fiL-C. 

8 ©i^-f 1 9 fcE*©»3t#ifc. 

0] K£Ig (A) iCfcl^T, 

(1) Xgl :ftii*7/W*!J^Jl»ft*l*^afcO 
0. 5-2. 0*/U©***W1-a#«7 5 K$j£«P 
■C, 7/W* !> gftftftft i S^n ^#Rfk^Hl £ * 1 7 

o~2 7 ot;©ras®irtT'SfS^-a:, £©&. -©fi 

£«6Hft©'>fc< £ t 2 2 O'C^Pj 2 4 CC* T*©Pfl£ 
¥£o. i~i"C/#©#fflM£T-#ia$-fr4#e>RJ£: 
i?^v%%Mit&y>)<»fcik^5 0-9 8*^%T* 

(2) IS 2 :ttii^-7;U*!;^Jifi!t»l ; e^^i9 
2. O^A-Mii, 1 0*/HUT©;M 5 #?I-f 3#1S£& 
SJ:5fc, ©S*rtt**2 3 5 < CW±©!fiST'^JDt 

5 iritis 2 4 5-2 9 0t©i&£t£fflrt"CK££r8l! 

8 wrtifr 1 «cB«©»jfi*tt. 
[0001] 

[0002] 

[«6*©ftfff] #!/7* = H'*/<'7 4 K (»T, PP 

7yy^7^f 7?ffc5. pas»4, fttHrit^. *J 
ttlfi£Jf?. E*fiE*«f©-ftW»SKiniS£K:J:«J. 

ft, «M-«^S§, att*flHHf©l£tt4»»fc*i^ 
TifLffl^ixT^So PASti, ^JRtfc»±(iW 

[0 00 3] tit*, PASO{t«»ftWt*ai:LT. 
N-^^-2-t°ny Ky^©W«75 K^I^T*, 

6*tt^*l6>ilTV^* (#42fHB4 5-3 3 6 8^-4 

H5£NaCl) H^Sf£:-©#^SL^J;oT*°y 
^•f^^-p-a^S^T'fcSo PAS©W3B*J«ttt, S 

PASIt -jftt, 4 -7 'tlftfilT^i. fi*^- 

Jt P A S SrSa©ffaETtSMafflLTttfl;**S*5 
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i ^ t ft . «H4* £' wffi* Vrs Km & tr# 5 
rii'^W^fc, St, ft££«PAStt, MS 

IttfcS&fl, St, ^itt(7)$^Lfc^p 0 p$r#2>ri:^ 
«Li»»ofc. 

[0004] tar 5 KiWM'-eT/u* y &A 

3*£#IS3S£ftfc (#4MH 5 2- 1 2 2 4 0fi!t 

ft) . rroijftPAStt, -)RnllN/iWm 

[ooo5]-*, m*»si»Tft *r*r 5 m 

It. £fi£PAS, W47A'#y&K>^>r K A 
tt) , 3*-!>=^-fci?*:fttrt5Kl& 
fi-g-*i'?>P AS*r@iR-f LTf±, S*fci3V* 

T»i, H6l:Sl77y>aS (solvent f l 
ashing process) tf^ffl cFftTWCo ^ 

ffl-rst, R£S£*a»&»*#»PASii«isiK$*i 

£ 0 :«»5|SDtPASIt. SftLT^S^-y 
[0006] ^rr-, «^sj£*t«, PASiWSBffi 

gsflPLT, *T«7 5 Kjg«EA>e>PAS»»ffiSr*B»»S 
*. fflfTK**+*itCJ:9, PASX7 

y &KPAS£[5]iirr3*i£#tl*£ 
*tt (#HBg5 9- 1 5 3 6 . tt^Kfflt LT 

li, 'tjy 4 * ffi^7/U="-;K B 

If, EJt«^*A»e)tfc«W*S<Ta^l5«E*PASS: 

S *lsliR1-5 ri^ft 5. St, rffllSttPAS 

[0 0 0 7] St, W$7 $ KSHf-eT^* y &JRfi£ 
■fb#J 1 5?>" o £ff Kfc&tt k £ m- £ -frf P A S SrSUig 
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SfltVS (4#&B36 3-3 3 7 7 5^«) . :C 
ftv^KEit^»»R«trJHM-* r k i«-e# 5. fttt 

frfiSt*, *y-7-gJfffiT?»a^Sf£?* 5 iiffL, it 
10 jBtt-eK^F*(0PASS:#5wti»s-CS5. rro^fe 

5rfc4<,'*» J F*PASt»5wi:^#a. 

©IftttPAStt. ifl&tf)5t#icJ;>3, [HliRL^offl 
IW-5:: 

[0 0 0 8] &.±o>t?\z.. ftifiTit, ff* 
^7 tu# y Btt^>* aac i' ^fi^Ki»J * fc ttffl^gt^J i L T 

20 (6*Tftfctt. S^a^**>6»B-«»«!» ? «Ji4Iie 
tt©PASSr«BtJ:9|s|i|ilU a*LT»Ki-5*tt- 
^±att*oTv^5„ :o ±9 4^-7-1;© 

^K^PASWlHllJX^fttt. WTt^«+5«t9(C, S 
JSWIHIR^ ^ h " i 1/^9 Pp^gl^foo fc„ 
[0 0 0 9] i-4*3*>. SJ&jg^**»aiLT«ta*P 
ASt^W-t-5^9!J-*»*$*fc«, *iS1-5i, 

«»JLfcHStttPAS«fttt. 7cS<7)Wlt7 5 K»Jta« 
«#L-O^ 0 *ft1?tt, *'»7 5 K»K4r+»K»i 
30 +5ri*H*-e*>9. St, ffi#fi> 

w«7 5 mmkTwj&m^yj k (Att) 4^* 

«ra^**»fe, W*7 5 KffiK^K • 
wasfflH-efci. ■trot*, »i8«t»€)ixtiMSt*P 

(i, -IRK. 7*h>4if©0iKffl8£*ffl^TiSfci*L 
T, S17J K»K*rl**tTV^5. :»t«»l»» 

otv^„ «W*ttft»£J: 9 , #«7 5 Klli 1 1 

40 IHlRffl^. *H7$ KffK. tt^**»4if*:^* 

wfeftroMix^/wdr-Sr^Sir-tS. St, suairo 
R»ttPASlr*#-f5^9y-*»6ililtJ:9ISWil* 
nt**7 5 K»«Ett. »«1-5t»t, ffiPfiLTl 

PASrofitfftftSrttifa^ftBHtftoTV* 

50 [0010] 
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n mm. *^©s#$m©?r£ti-, 7^#y& 
mm tv^v mmt-%®> t £ -ex * y 7 y 

T&mwr 5 k^k©ihii|5i • »s?*aa^#9 3^ h© 

8x£tt&-r5iil-£>3,, #fPJ#5>l4, JnilE$*£flf 

[0011] ft*, W^KKOSfcttl^ftSISrffl^'Cft 
»^*PAS*«^1-5*ife-ett, RJS*T«. «#T 

Srfttfft LT, £$7 5 K«P«f fcttttfc Lfc* 5 ^~ 

au-c, fia*tPAs«:iiMsiL-c^*:. wpas 

14, *«7 5 K«>6©»S#£^T-;fcy, £fc, S 

aa^acHHwiOv W4*, *ejs*. 20 

fttt, t*7 $ K**©£« • tMMeiffca* 
tr. 

[0 0 12] #3PMt>l4, *SsJ!jPK.J:5ffi#»13-£ 

#M££iIffl LX%®7 S. K»«£©lel«lS:tT 5 - i K * 
<9, (l) «£EJ£*Tt*, E£»£*M(»R*fc*> 

r i , ( 2 ) tk«tt*fi«©iS5^**7 5 K»«*H«lt 30 

T, ^IIIJ: LT&fflLfc*©^3§*fcttis®£tT5 

ta»-e#5r.4, (3) ffi#jt#J©#£Tira£LT# 
f>ftfcPASI4, tt*Ottl[*« P AS 1 11*40, JR 

[0 0 13] m&mm&. £«7 $ k 40 

£Jfi& if ©7/w* y &1^7 K©'>4 < '£ fc-SW'tfr 

7 $ k««*»* Ltzt§&. y v->p©7/u* y m 

3i, »fiFl-att^f**^W«tt*»*l*±-"*"5-i: 50 
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[0 0 14] r©J;7lc, *^©Kii7ifetrJ:ti(4, 

-fr5PAs©a^& (TK^iP-spga^ft) t. 777 
«Fia-epAs*4»as*, ««ttaijt. *»$^tt, a 

»tt44flctf*tfcPAStr«lti-5ri:#-et5. » 

©BURKES* * 

©T*fo3„ 
[0 0 15] 

[mH^ft?^T5fc»©#S] #3gl^iftl4\ **7 

$ mm^x\ r^u y ^jRK^i ^o*«hh^ 

*ttK*JV^r. (A) W»7 5 KJMt. 7;w*y^JR«t 

T*©W©FJfM©B*.ST', Sf&*rti-*^^PL, ^ixt- 
ioT, 4fiE^y^-©)8lPtBt«r»ffii:^?>45fg- 

(b) sje»7ft, *«7s kmk, «*"y^-, 

Xt5S)47/i'*!J&ii^7'f KSr^-TSRfSJS-S- 
S«-l8**tfwt«r«f»ii-a#!J7y-i'>'^A'7 
[0 0 16] *^P^©Sii73ffil4, ^liHIXXS (B) 

©t, (O Ejes^*a>6<o»jiifiiiRftc»ff-r54 

fi£/Ky v-tiJ47/w*y^JS^7^ KiSr^W1"5il 
-a-^£*i5El-T, 7^*y^JS^7W K«r»i'L, *L 
T, (D) y^-Srl£*1-5#lSSrS 

e*iis (d) ©^, (e) K«* c y -r-mMML 

[0 0 17] SfSX@ (A) KJSV^T. 5l5M*fta» 
/nd ^#^^©15^*^5 0-9 8*;i^%©|5ffl^ 
ftofcBt.&T-, SJlSlrtlw^S-^JtlPL. ^Ixl-ioT, 

jgniacia (b) t*j^-c, *iS7$ k»k© 
laiRtftaor, sjss^**^, '>4<tt-a©* 

[0 0 18] 

[*w©*ifi©»i6] wt, **w»wov^-c»a-rs. 
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few 28£l±ff>ft$*tt if £ W5 r #T*# s 0 rtu 

ti, {£ffl£tu3„ *ftftfcLTtt, Sfk-thy 
7^9**6 (Na, S • 9H 2 O) , fiSfc-t h U 7A5 
*I(Na : S • 5H, 0) tJWJjfctffeJlS. 7 frU ]) 

&mmtmi. mm^mtLxmLxt^\ * 

$<FT\ in s i tu t-Iit6:i:K-?5 a 7A- 
SrirfcT'^S, 7A<# y&Mfi£fc*4 , t-$l:#£1"S 

LT, rix&OT|«jS££l&*fc^LI±7A'# y 

©«f -et, stft-f h y h y s 

i^t, BUcig-eiUiSiis^t^ttt, ±e<&*?p 20 

feS„ 

[0 0 19] (s?/No^*K{t^») #369J-T?«ffi3;ft 
5iMn£#8fc£*tt, *#llfc|t«iS6Lfc2H© 

-vvxp^y-tfy, m — v^p^y-ify, p--y/sn^ 

y-tfy, v>/np h/^y, -yv^p-f 7^ u-y, y h^-y 
--y/sp^y-try, -^nif7i=/K yV^o^.i-S 30 

*y, •>oi/7i^^**v'K, i?AU^7i = 

/i^by^^f fetus. ::t?, ^p^yiTBi, 7 

2/*, 46*, H*, Atfa^fcroS-iiS^fcJiU P--y* 
^p^#ftfls&W~&^t\ 2o»An^'yeit m 

u\ -yvNP^tMb-a-^tt, T^u-tf-y^/u-S, 

= hpS, 7?/S, *A-*yfi£S^£>B&££lo« 

i^LT^-CttSfcftv^. -y^P7?«te£W 5 fi&K 40 

5Um<r>$.%-&t>-£X'h<oX-h1Mt>t£\>\ rtUfei^P 

mmitsmt. ^jvetuMa-e, *>suHi2SEU:£ 
p^ti^fb^tiwffifflttt, ftii^-7^* y &%mt®) 

l*/M£*tU iit, 0. 9-1. 2*/yc*fcS. 
[0 0 2 0] (^tllfl, »tt • ftflWiO) £$P A 
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Lfc# y ^ o L 1 35r#flHk^ft 

#2 LOiM^p^y-tfya^tf fetus. 

[002 1] (W1&7 5 K*H) *»WeH:, 

ttlttlW) £fflu»5. #«7 5 K«tt0>*ftt»4 
L"Cf3, N, N— ^fvUft/UAT $ K, N, N-v/^ 
^vU-7-fe h7 5 K#WT 5 K^^-tt ; N-ptfvU— £ - 

*7D7?n, y Ky (WT, 

NMPti*^) , N-y^ p— ^r-y^u— 2 - t°P u Ky 

^«N-T/U-^;U-t:°P y Kyft^#»tfcl±N-y^PT 
yU-3fyHf p y Ky^"&* ; 1 , 3 - v'T/U-^U— 2 

^•/!)i/yy#»N, N-vTyu-Jr/w $^-/y -y/ 
y{fcft# ; r h7^^u-K*^ror Yy7 ^frWMfc 
%m ; -^-y-^ ^/u- y ygg h y 7 ^ Kf©^^t7^* 
/u-yy^hy 75 Kft^*tf^*ff fetus, rtuferow 
«7UMli **i*ft*a-efflv*TfcJ:v*U 2ffl 
att±*ra*^t>*T«l^-CtJ:V\ rttfe©W^7$ 
K^©tpT"t) < N-7/U^/U-tfpy Kyft^-fe, N- 
^D7^fo|) h'y<b-&#l> &tfN, N-v?7/U- 

*m ^^-/y jy^mtm-i l<, ^t. nm 

P, N-^f-*-t-i^B7?^i>, S.t/1, 3-v> 
7/U-dr/V- 2--T 5^/y v 5 / y*W*U<ffl^fetu 
S. *^B^rom^5t^(cfflv^feixS%^7 5 K?g!»roffi 
fflfifi, 7/w*'J^*5t{t;*i*^afc9v a*, o. 

1-1 0 k g, jf^ L<tt0. 1 5-1 k g<n|EllT-fc 

So 

[0 0 2 2] (ffi^«#J) **B^T'(4, M^-SfS^ffiil 

5 r t i>mt U\ tS^Bt^J 

«7 5 K»«E1'-e»iBttl6t*)54j«JKy^- (^^ 

^yv-^^tf) ^yv-jt)¥tSi:^yv-#}iffi 

j£«rlMti-4i, l^lS^iS* 1 ?, K^H-ftPASirfll 

[0023] *36w-ea, wmnt L-c**ffiffl-ts 
*«, »*WK, ^ra*^*y^JRJ6. «7wu*y6£ 
^Mi6, ^D^ftPf^, y y^7/u-*y^JSJ6^ 
Z*toz.Z>^k\mt>fo\ hfrUtftb. rtufew^ 

Uftft'X < fto fc 9 , KM L7c*' y t^lft if 

^ . * y •7-^«ttw#tt&t> , «mw#'tt^ 

i£TtS. rWiWLT, Wiat, 
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W#tt£B< 1*55* SrKS**^ UiW$iJ-f 6r i 

[0024] tta*7/w* y &s 

ttfcft 1 U at 0 . 0 1-10 »* L 

<|±2. 0*^jBffl. lO^&LTtmVm^hi. 

%%mt%mt £RJS£-frT PAS SrKjfrf 

It, at, ttiMMtPTe, wi* 

#PU l"£Rj£wj£ t PT\ RfCJM^Sr^nLT, 
*#»<7>£ft#{B#iil^gftfti 43 t ^ t»lE-r5 

[0 0 2 5] (S^RfS) *&ET'ft, **7 5 KffiK 

^t*7/w* y &mitv>> t n j}%mt&m t 

It, JtelSfc5fci£*>. ff«7 5 K»Kt7A' 

* 9 &Jg«tft;#ii:*#i: t:*trift£**:an»K* L-T, 
S£Rl636©*£*«:W»-f •& (R*Ig) . IfcKXg 

&mk*m£L> ^mr* vm$k<vx'7j\'*y&&mt 
[0026] («i*ia) Bi*iatt. a* l, < i±*ffi 

tt#*#!iSiT, 7** y &*ttfll*£*r*l7 $ KStt 
"foMfcU I®£t9*£RJS*ft~ft«-rSri:tr 
i9Ht£1-So 7*# y &JHKfc*f±. at, *fP^)S 

££<fLT^5„ tfc, ttfWt LT7/U*y4**« 
fLtl£ffl^3*§£H, §*/ugffiro7^* y 
feSr'SsJllL, ^1S7S KSKEf-eS#SrJ_n situ 

RjE-ctt. BWcxe-ett. rtLtcO^TTi 40 

fc^o^Tkftta 5 , 7/u* y ^JSTKfiTt^ i *Mz.n 

LT, at, 0. 3~5^uggl-Jt5^T'ffii*1-S„ 
ZSPSa^jSfeSr«8ffl-T5ii^tl±. ff*L<B0. 5- 
2. 4W, ±9#*L<tt0. 5-2. O^e^ggli 

tti-e-it, y t<r>mt l < 4<^S'jR 
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[0 0 2 7] ZL*lib©JI#£>ttji*tt, -IxWl-lt, t 

fi*»e> 3 0 0t, #* L< tt«a*6 2 o orrorESfQ 
ftv\ Bl*ISKttffl*H5»J*iLTtt. WE*T«7 

ttffl 5*13**75 KlMlfcW— efcsri^Sftt 
$ K^iioffiffliit, f±^7^* y MUtt i 

££■9, at, 0. l~10kgtVj. 
[0 0 2 8] fcJcHfttt, ttii*ft«)tftdE*Sr. at, 
3 0 0tWT, if*L<ft6 0'C^f3 2 8 0 , C<OiaS«S 

ffl-e, at, 1 5»w4>e,2 4era. #£L<it3o# 
W~i on$is, M&LTtTfeHS. inlfcfr&it, 

msixa. flttTKxg^ff^^sit, m^iatfflv^e»ii 

SRjeffifcS^ltRJECfftl^CT-feo-Ct, feS^tt^ 
//Stro-cfcort.tv^ KiTKiSTit, at, WiS7 

It, W«7 5 fcSVMt 
SSSCJ:0W«7S K«ii*fc*»ltLT. 
LTffWSixS. ffiiTKXSfit, *tfcit7ktW^7$ 

[0029] (i£xg) a^xgit. BbKis*Ta 

l^irit, at, «7^ K^«*^*^7K^*4t'«P 

/>P^#JS{k-&tltroSi-g-lt, IS, 1 0 0-3 5 0 

t;, #£L<ltl 2 0-3 5 otor&SfEllrtT-ff^ti- 

-fo, feS^lt-Bfttt-fS-il-t^fT^S. 
[0 0 3 0] S#R)Slt, H8t, 1 0 0 - 3 5 0°C, 
if* L< It 150-33 CCW^fflT'tT^n-So iPift* 

sit, -jaaftfcftfirt-sm ww*fcit»i!W4 

nfcti*. i^RfSa^lt, io»B~7 2U 

WWttffl-Cfc 9 , at L < It 3 0 #P B 1~ 4 8 WKXh 

So ^w^ft^^ffl-rnit, #<©i^, i-io 

^ra^Rft^KT*. as L^tlltWP ASStIe]i|X1'5- 
tii«-C#5. a^lST-ffifflSii5*«7 5 K*«Wft 

it, nUteLfct^ 1 ?, 7>vjiy&mWikMi*>^t~ 
9, at, o. i - 1 o k gW-%.x-kz>i>\ znymfo 
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[0031] m$mwii>k#<nmfcftmt, 7** y 

£L<»40. 5-2. 4*/K <t9$f£ L<f40. 5- 
2. O^/MSST-ifeS. fc*TU 

k flxrt. 7>vtiyfrMmm\**< 

yjfc*), 0. 1~1 5^K $J£L<ttO. 5-1 O^t 10 

At. S£5J&fl»<n##*#fi£ffi£*BfflrtfcSlS-r3 
r£#g£L<. 7/W#y&JRflHk4H*M:*fLT. 

0. 5-2. 0 €;H»|!l('ii:iilt5 ' 

[0 0 3 2] *»?&0Ri6#S-c?ii, SJSHtta^&S 
U -?r;h.l~4o-t. £]*#y-<?-0jMtfi A' 

*WPAS£±j#-ti:Lft5. fi»«JWt LTtt. =»* 
K #y v-^<btf>B&£^£>gii^ib. *#S*U\, 

u (0ijx.tf. i/^a%&mfc&m <omt% 

#50 */V%W±. #£L< (4 50-98 * ;u% i: ft o 30 

[0 0 3 3] a^-Rl&roiif -?*ff*»*SrH9J0S*5 
^ffiiLTrt, flitf. 

( i ) maxg : ttiA^TA^ y ^jiss{k«j i t/n^fc 

19 0. 5-2. O^KOTk^^ffil-S^T-, 18 0- 40 

£tfo0fcik^5 0-9 8*/i-%T-7V#y -v-Sr4fS$ 

(2) «ftX8 : Rtf^rtK, ttii*T/P* y AJR«<t 
^l^w^fc92. 0*-A-^i®. 10. O^/l-WT^* 

4 5-2 9 0"Cro?afi«iSfflrtl-#aLT. 
m-fZJj ; & (#£Bg6 3-3 3 7 7 5£&«) ^fcSo 
[0 0 3 4] Z w-ftRM^-ftt iiltf, ft^BSJt L- 



#12000-191785 
12 

©tt»|»ttl8-Cftii»Si£:*«MJi1-St. ^y^-)ti?ffi 
r-coS^S^^?J)»£ < Iff U il«*-cK^*© p 
AS*S5ri:!JS-e#5. :OP^S5:«W 
1 O^raW^wSNf^tol-g-SJ^T* 

[0 0 3 5] r«)J:5 4za*a^Ri£:K*3^ 

(1) IS1 :ttii*7*#y&Rttfc*i*A'Sfc9 
0. 5-2. 0 ££W1-5W«S7$ K»«E«P 

0-2 7 0 < C(Dia^fE!irtT-J5)S^-fr> r<OiB 
j£©ffll*90y>ft< 1 1 2 2 OXlfrb 2 4 OttT'torfllr 

S*, >*/No^tg^k^roe{t;^5 0-9 8^%T- 

( 2 ) Iff 2 : fta*7/V* y ^JiSitt 1 */USfc 9 
2. O^-zl'&ii, 1 0*/l'WT©7K;& ? #£1'3Mli& 
5 J: RJCRrtt** 2 3 5t:m±©flUfe8a!lP+ 
Stirfct. 2 4 5~2 9 0 < C<7)MS®fflrtT-gf£;^ 
«-T3#ffi (#W¥8-1 8 38 5 8§fii) AS* 5. 

[0 0 3 6] #3l9Ki4. -¥rWffi^ro#ai-g-*fe. 

7 f-iCi^T*tt. a-g-y-'f ? ahsub srsss-r s s w«t 

[0 0 3 7] (l<&K(S«rott*ig) *3B«ro»i§* 

9„ JjiTKrt. iit 1 8 0-2 9 0*C, ifSL<i±2 0 0 

-2 8 ot^efflrogfc^fig'etTP. 8tt7kag^ 2 9 o 

9, ^ro^iHiteg^T-ftw^yv-^s- ktf® 
JSt4S. BUcafiiU 8 0*CJ:")tt<ftSi:, 

(c. «7$ K«Kw@iRa*i«ttT Ufc 9 , hh^ 

t. 1 1 2 P$ra. ff * L < 14 5 1 0 tiffflX' 
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[0 0 3 8] ffikktt, i^SiSft^ttfro^ftSr* tt 
&^7;t'7jy&J»^l*^fc , 9. 2. 0*;Ha 
T» »iL<lll. 8*A*EJIT, «fc*)$f*L<ttl. 5 

*5fc, &©Wffi7 5 K»K«@JKlSKS54-e©IW 
[0 0 3 9] M7Ktt, REftS** i 9 # 

fi£^y^-i-^ir|5]ilXLrt, afe»4fclijWKifcJ: 

fcfcfcfc, jRrtflJffiAtttfeH-S*. iPJ±£fctt«±S! 

tt, #Et?ff5Ct 5. Bl*»Ta, 

T, *iatabfcffi*KftSJ:5C. flPJEtfcttiill 

[0 0 4 0] (l^j«(t»EWl0 *»WOllifi*ttKl3 30 
$*T|HliR1-5o SJSJft-S-tttfctts _kte#$#Wfl- 

a*. *sj6*y»— . 
m, &mmm (samtn^) * £#5**15. 7*- 
*y^a^7-f kh:. at, ^T-fcs, 

[0 0 4 1 ] R£fi£**»e>*flt7 5 K*«*l* (» 
3E££tf) Sfcll^glciOlHliR-rsi-tt^ as, SiB 

5,, 1«7? K»KfttJ { fti*#y^-oiaui* t »*"c*> 

BSU». *«I7$ KMtwHJRfcjfefio-C, KISS* 

±19. t^a#l-«^T, t^yv-i>f,itt7/^ 
y#JR^7^ K£#8fL^-f <ft<9, *»#y^-f» 50 



2000-191785 
14 

5„ 

[0 0 4 2] 7 £<-&»'?!£&©# 

ftfcJ:oTfT5£i:#T#4. 0Rtt\ S 

fcfetc, 7^^=ffl*y?ftS:X£*fctt$j±lc1-5 
itiiSS Us *fc, 7 7-yv^*y*ftTii£Lfc 

[0 0 4 3] S^RJCa^tttt. (B$WW . 

j§LT\ H77r>aLW5)777i'affl^y;(: 

yy-y-y^m^ S'Jjf. »iSrtt^L-C, @iR*S:Ir1±* 
-BrSrirtpItgT-feSo t LTtt, «*tf, 

7jy*/a.n9-s9*'<*sYK-9 -^T'JPfrf 5 
Sr*rf5rtis-C#5. l^Lfct^7 5 KJWI07? 

fc, 75?fa Lfcftfi* fc 7 5 y ffl * V* *» b# 
[0 0 4 4] 77'r>3f5^ 777V , a^y*K 

taS1-5. ^'Jxtt. t«7S K*Jt4LTNMPtrft 
fflL/ciJ^, ®S2 0 0 t CJUi:, WSL<tt2 2 0rW 
±, J;i9« : tL<tt2 4 CCSJliil-Sr fci»a*L 

ttilicW^ fe 5 ^tt rlx h Sr«*^-frT 77-;^!^ 
y^*»5>Bi0tfJl-. rroi7f-LT, i»777-7 3 S 

XST'tt, ff*7$ K»H*rff*L<tt8 0%«±. «t 
0^L<li9O %W±, & fc» * L < tt 9 5 °m±.<n 
|sllR*T*Iali|Kl"5. #<©^-&. 9 8 %J&t±©|HlilX*T' 

[0045] ffitB«fiKftsdcda. <t^^y^-i 
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T, ±fi£#y v-KftLT, »4L<tt5**%6lT. 
i0ff*L<tt2«*%aTi1-5-i:« t a*W\ * 

£^j£1-3©K+£4ggi::ffiv^£l-f4, ttttfcL* 
[0 04 6] *3S$Ti4, ffitBUKftKiAfF-t 

M) #ffffiLT^5*&l-l4, rW7ki5tIgl-J:oT^ 
7ki5fc(4, '<y*3fc, asec st/m^yi 

fcff4^oo*ifc£f745r£##£ U\, ciws*©* 
2tPAStf>li:ttf4, tK/PAS = 2~1 5, $fSL< 
tt5~10T'*>5o ftfrlBSfcOWftlBtLTtt. A 

L<l4l ~6 0#F«U, 4 9#;£L<I45~3 O^T-fe 
5. 

[0 0 4 7] A S«rH»£i L, 

£7kT'fi&1-3, ^fr^syv^&fttrftfc^i, *«fe 30 

4lH]y±T**)5o 7Kj5feB*<"*w?aS^s iSi<-t3i, A 

L< i±2[s]WTT-fc-5„ Sfck-t*<7)gfc#£W 
B&LTfc.fcK ftfigfc#W7Kffil4. iiS, 1 2 0-2 7 
Ot;, $f£L<Hl 5 0-2 0 CCT'&So 
[0 048] £$#y ^-Sr^tfH^© 40 

ttJWl. S*Wt*«lfeff5^. #ga ? *>:h,tf, 7ir 

£jg ft 5 KB, r ft b ©ftJWSJWtwttJWtrSAJMl 
fc\ PAS£$*ffifl:7y*-?A4^!6££fi1-5 50 
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*^T-Mai"5 r £ t T'f 

[0 0 4 9] (ft*) r<0£5fcLT*ffi*m\ 8«S 

ptni6-efte>ftfcH»fta>5>. **ftifor^* y £ 

a«©#8KJ:9ftMrt-a. ft*8&g»4, ftt 

Bssiiftv^, eftSb*ofi^^&a. ioota± 

<D8Mfrb, 1 5 0t*«#$?*U\, fcfc'U 20 0 

■cgaf$-e<nKfi-e*>o-ct>, $mtiffl©ftjST?#y 
[0050] ft^n, /<j/f-a, asRawyfc&w^ft 

6. 4*3, att5fc-Cft«fcfT4 3»£fc 
14, ftflHBrtrojftft^^y^-^SrWSil-Swt 
iriij, ft^i(OfiMS*T*^ftTaijtT*ff4 5ri:t, 

tfftj&ia£J:*>#$>ft5PAS»i, t&*ft£fcl4*>z# 

f « 1 0~ 2 0 0 /j mOWt LTi?)}l 
5. t#^.ix5PAS14, S^l*fcl41tKWJ 

»ft©*!)7-i?*)!), ^»i^ffi!*i® (3 lot;, 15 

©rilS 1 2 0 0/#T-aO^) (4. iit, 3 P a • s W 
±, »SL<ll5Pa ■ sKi, J: 9 L < 14 1 0 P 
a • siU_hT'fc5o 

[0 0 5 1] ORftyi) Meft^lSt- J: *) #e>tifcft 
**°y-r-(4, 7/^ 1)^*^5^ V't£¥<ofr&&<»ffl 

tib<»1&&tt* PASOriO»3!iOIi*tT*^'*9l#fiw 
1-C0T-, i*?lT-W||ftMat4')l^**fc(4te^1-5ri: 

a*a*u\, -T4^*>, **wt?»±. ft^y^-ir, 

}i*"y-r-w#1g[|4, ^*W^fiT (iit, 35^^) T- 

ZtitZtLX. mMM&mLK^X'M&UzX 
[0052] #3£W<n#ifc£feM-t3»ftatt. at, 1 

5 0°Ca±, ^y-v-WU^T, »*t<(42 0 0'C 
£1±, *U-7-(Ol,fi-l 0"C»mg®fflT'ff9. r© 

nftasic±9, ftjft^ y v-^sffij* (3 1 or, »5 

WiiSi 2 0 0/80 ^Jiyc$-ti:5o 
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tt. m^^tlti^iK il®. 1- 3ffiWh, fiiL 

oil. 5 ^&.±<o±^mx-±n mm^&^±- 

«£fctt. $$M$g«&»$*a*vh£<ft£ 0 

^M^PT^ 6 0 e C/2B#p f gofi^a*ftT-fi*!tSLfcm 
10 0 5 3] Matt. iliKiC ><-y?3.V>Z*)b<r>-}5 
-Ctflifrfcv^ **<D#y v-£i$-£Mai-54§ 

Ml*. 20 
[0 0 5 4] Matt. iiS. sa^-C-tr?^. SrMI- 

i»i3xh^<w. iffc^att. rtt?j<0 9 

4 £* <o&MM4»liMTTl8y&a£ff pas wigfii 
ttaw±#*«sjt«Wifi5<<e5i5. -*T-tt. 30 

+4fe*>, ffi»H«l©ff«ETem^LT#bllSPAS 
tt. -SSl^tt^WiS^ft^y^-T'fcoT. ^o. 

a\ Ma^icttfettfc**y -^-t^as&tt^affT* 

[0 0 5 5] *«W©»iS*j£rCfel> 
T. MaXfl^gfcPASW^IittStt. ffiftT'fc 40 

5. :©PAStt. Wire, fcL<i±0r3i;:<fc9, #S 

a*»»uw. wtttastai. &«£i£«tfs. 

J: "J, ->-k fg& /<-T7, #«J*fl3»i& 

[0 0 5 61 
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m\-mjE£ti?>h<»x'itfo\ tt&. ©tt^S'js^ft 

tt. ^(Oii^T'foSo 

(1) mm&t'v^-oymmma. ?s£3ioic. 

S&Wilg 1 2 0 0/#T*«£ Lfco 

(2) fttfttttt (9ISHME, ftlf®g) tt. 
o^Ttt. ASTM D6 3 8, £fc. ftlf ®KlCoV> 
Ttt. ASTM D 7 9 Ofc&oT, tn?Jli£L 

[0 0 5 7] [gttfll] 

2 0 l) y (KJ&ft) fc, N 

MP 6, 000gi4 6. 3 0mM%<T>mti- h V V J* 
(Na, S) Z$tsm\L-fV x )VJ*' 5*£3. 8 00 

gt^ttii^. g*#*T-fi&m, 3. siSWjKJ-c, 
8&#ufc#ib, tfc*£2oo , c*-e#fluc, 6 
sogtNMPi, i oo gS:iSffl$-frfc„ rwfig, 

0. 5 0t;K7)H, StfWRLfc. LfctfoT. flfc*! 
SSrotertW^Naj Stt. 2 2. 0 4^;^^ 
fc„ H 2 Sffftfttt. ttii^Na, S©2. 2 2^% 
KttSLfc. ±£tt*Ig©«. 2 2. 0 4**©*f» 
Na, Sfc^frSJEftS: 1 8 CCST'&JPU p-i?^ 
DB'Ofy (pDCB) 3 4 3 5 g [pDCB/Na 
2 S = l. 0 6 (*Mt) ) , NMP2 8 15g, *1 
8 3g (ffirt<7J^-I+*»/Na2 S = l. 4 0 
it) ) . St^ffirtO^f+Na OHii'liSllNa. S(-*t 
LT6. 0 0*/W%t*5«t 9t-Mfi9 7%<ONaOH 

1 3. 3g?:i»X.t **5. S^mrtlCtt. H, S*5jf 
»t5:i:tJ:9 4*LfcNaOH (1. 0 # 
^i*L-C^5. fff«25 0 rpmt*L/tf?>, 

2 2 o'ct?4. 5«*rag(&s*fc (mmmsTU ■. 

tfft*:4 0 0 r pmC±rfTjft»Sr*»t4^6. ffi»(f 
^JtLT<7)*4 1 7g£J±AL (te^W-a-f+^l/N a 
, S = 2. 4 5 (*Mb) ) . ft^"e. 2 6 0 t C(-#?l 
LT 1 . 0 «FBISJ6* *fc : ffi^M 

£) „ /^j, rw^wh-^/vwa-a-^tt, 5. 5B# 

[0 0 5 8] (S^RJSft WlfcK) S^-»T«. firrto 

6 5 5 g »*!r?g* Lfc, p DC B t 

SfflLfc. S*Lfc*©*«. ttiit^Naj S©l^e 

tTKfitt. tertlS^Naz StDl^As^tz*) 0. 8^ 

W)±^T-SlSfiirt<7)rt^tl^, yXyUiSriiLT^ftSO 
L«77r>affl^y^i:MLfc. r<7)P#. 75r> 
affl^^^rtlCtta^^^^ijSaLTfct. ff*i"5N 

i^^SPffl*Lfc 3 WiA^tlfcNMPtt. 7, 6 3 2 g 
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T-fcofc (NMP[fi]ltX$=9 9%) . PPS-fU-7- 

£Sfttfi TO'CICTI S^PflftitU »3l*i§KJ:5 
@^£<Di§&££ft4[e]£S l 9iSL, i^iiti'xs' h# 

y-r-Sri 0 5t£T8 i$iije*Lfc. jaiitopps 

<OlJX*±. 2, 3 0 9 g 0W=9 7%) T'fcofc, £ 
fc, PPSW8»ttJEtt. 1 6 Pa •■sffcof:. XV 
■?-xp<7)-)- h ij ^A-gfitt, 1, 6 8 0 p pmT'fco 

jgt±, 3 6 Pa • s£±#Lfc. rff)8#©^iH!!feS±# 
$»±. 2. 3fgT'fcofc 0 
[0 0 5 9] [ftgtf! 1 1 * SS0*J 1 fc*JV , mSfi^ 

K*5V*T, 24 0 g£>* (tt&WSbNa* SWlt/^ 
f:»)0. 6^/WtK) £K7kLfcr t^fl-li, feW-^ 

IfcU (t»pps*r#fc. roftroh-^rol^pfl 

$PPS©&iMigl4, 8 Pa • sT'feofco ;i<D#!l 
■7-©-»*2ft«aiSW— ^>t-2 6 0*C/2I$MO 
fi&aSrtT'iofcir^, jgiktt&tt, 5 3 Pa • sic 

[0 0 6 0] 2 ] Jt&M 1 (CioV^T, BiiSS^ 

ftm* i o NfWeff 4 3 EJWtt. £-cJfctS0a 1 1 
HffiLfc, :n«f» h-*A*ifHMBtt, in$R|-c*> 

ofc„ r<7>PPS<7)ftJS&<^BM*fite, 2 0P a • s 



(11) 2000-191785 

20 

*|±, 8 6 Pa • sCl£-C*^*U rWBfW^SWijS K# 
l$M±, 4. 3fSfT-foofc 0 

[006 1] [Hffi0J2] HJS0J1 tmm^LX, SB* 
{STLfc„ m.WB,X' 2 5 0 r pmfffi^LW?), ffift 

rag & 1 4 ot^ 1 8 ot;*-e3 o^>wa»rtT#a 

U ffirtfigSrl 8 0t:^P>2 2CC4T-6 0 

^>S(DSfS*li2 9%T*foofc) „ S(SffirtfiS2 2 

2 2 0t*»?> 2 4 0t£-C'ff>l8£ 6 O^^tti! 
ttftfl (¥^#?fiiiS=0. 3 3t/#) Lfc (v^n 

£ibll\ 2 4 0t;4»P>2 6 0lCtT*3 O^-P^ttl^ 
SL (¥^#SiSS0. 6 7*C/^) , mai^-Srl»7 
Lfc 0 WSi^CS LfcNflHH:, £tt9 0# (1. 5fi# 
PQ) T'fcofc (5^p£#«fc&tt©fc{fc*=»9 0* 
4-%) . !»&S£ft7ft. t*>t«fl«©BfiftSr4 0 
0 r pm(C^T-±tf, *4 1 7 g«r 2 6 OlCfcTffiAL 
20 fc (fcrt»^f|-**tt. ttiiW^lNaj SfCftLTmo 
lltT*2. 4 5mo 1 /m o 1) . 1 ©ftfertfigdvg 
TteTLfio fft/2 6 0 c CiC«ffiLfcBf^^^l-g'X 
S©BB*&i$*)fc Lfco 2 6 ortfSMSL l i$ME£3tf 

fc. Wat*ftWl^l«©^tttt» 2. 5fcWC*>o 
t„ S£KJSi&7t«ltf.*. 75r^lW, ft». & 

[0 0 6 2] [Jt««3] Hife0ij2fci3V>-C, 

30 2t mm^mm Ltz 0 utn&^zm 1 

[0 0 6 3] 

[Jill 











mm 




















260 € C/2WBI 






Bfffl 
















(h) 


(h) 


Ch) 




(Pa.s) 


(Pa.s) 


(» 




4.5 


1.0 


5.5 




16 


36 


2.3 




4.5 


1.0 


5.5 




8 


53 


6.6 




10.0 


1.0 


11.0 


«l 


20 


86 


4.3 


£lfe0J2 


1.5 


1.0 


2.5 




23 


82 


3.6 


.fc«0J3 


1.5 


1.0 


2.5 




3 


43 


14.3 



[0 0 6 4] 



50 
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***anu ft»*£*tT4 5wi:-e. #e 

[0 0 6 51 [it««4] WtfllfcW*KUT. (MR 
(NMP) Sr0i|Sl-t-«A*9t, «TtStttJ0< * 

mux, ft*tff*ofc. k«»t 
ft. «#**t«pLfca s &. fflaftifi*-e»»bT3i»&. 

(*^M*)£l 0 0^ y D-vtiiLTfii^^y 
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* 5%-e. SflMWBEfi* 5 i p a • s T-fcofc, ;o*S 
jWlSfcfc. lR$»±8 5%ift<. Sfc, mk&mfr'p 
[0 0 6 61 <«ttfltottffl»£>g*0« 1 AtWfcttW 

i r-#f>nfc#* y -e-£f»»s Lfc#nM&a# y v 

10 at, ypx- 2 6 o t-e 5 utrflSft&a t 

1 ■e»e»nfcft*ii#!> v-tov^-ctt, 2 6 o'er* 2 
BHsiwaL-c. mmft&tf 5 3 p a • sro#y-7-£ 
#fc„ tfctt«4i?^f,nfc#y^- (M=5ip a • 

esssB, (its 13 n mi 40mm, s. 

TJt^y^y *y h7^f7V- h (PET 

s) 0. 4m»a5^E^L, zmtamim^x^mm 
silt, p p smmf&mmLtz. zozo^lx 

20 ®hMz.&®.mo*R^X, K»jtSr»fflJ«}Bttl-J:o 

2 (c*i- 0 

[0 0 6 71 
8* [*2] 









««« 

(Pa.s) 


(Pa.s) 


31$ 
(MPa) 


m 
m. 

(MPa) 








16 


56 


168 


194 


Jfcttffll 




*t 


8 


53 


145 


182 






wo 


51 




176 


201 



40 
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